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0 Bronchiectasis with situ3 viscerum iaversus.

by M. Kartagenur and K. Mully

From the Surgical Clinic of Zurich University. Schweizerische Zeitschrift

fur Tuberkulose, Vol. 13, No. 3 (1955) pp 166-191

The peculiar tridde: Situs inversus, broncriectasis Und polyposis nUsi or

chronic sinusitis, to which one of us called attention in 1933, nas been the

subject of numerous publications during the past years. Previous literature

has been sumirarizea in 1935 by Karta-ener, in 1939 by Hasler and in 1947 by

Kartagener and Gruber. In the latter paper 88 cases were counted. Publications

which have appeared since, and those overlooked previously, :ay be tabulated in

chronological order as follows:

1937 Casaubon and Derqui evidently 1 case
(cited after Olsen)

1938 Cockayne 1 case (sitter situs inversus without B)

Tempini 2 cases (one with simultaneous TB)

1939 Cole and Nalls 1 case

vNatvig 2 cases (siblings)

1940 Dannenbaum 1 case (personal report)
(braunschweig)

H.E. Meyer I case (isolated dextrocardia, mother BE)

Perry and King 1 case (6 observations, of which 5 were
already published 1937 by Adams,Churchill)

G.O. Wood and Blalock 1 case

W.B. Wood 1 case ("cystic disease" with dextrocaria,
no further data)

1944 Richards 1 case

O 1946 Toscano I case (uith congenital cardiopathy)

1947 .llede and langer 2 cases



1947 Lazeze and Buffard 2 cases

1948 Aimos 2 cases

Benda and Huet 1 case

Hurter 2 cases (third observation already published
by Schaich in 1947)

Klu~e 1 case

Shepard and Stewart 2 cases (siblings 1, I other case questionable)

Tapie, Laporte, Pinel 1 case (sister BE without inversion)
and Derkird

Weill, IaJlemant and 1 case (brother: repeated bronchitis an agene-
Leveque sia of the frontal sinuses, one sister died of

"maadie bleue")

1949 indrews 1 case

Assmann 1 case (Fig. 270 in 6th ed. not identical with
Fig. 216 in the 4th edition)

Eonhag 2 cases (plus I case of TB with questionable BE)

Churchill 1 case

Fornara 2 cases (3 observations, incl. Toscano's case)

Langer . case

YM"-oner-Kuhn I case (5th obs. in Soulas-Mounier-Kuhn)

Ochsner, De Bakey and 3 cases
De Camp

Santy, Berard and Galy 1 case

Schettler and Klink 1 case (with vascular deformity at fundus oculi)

Souders 2 cases (ray possibly include dams and Ficarra's
case, 1947)

1950 Bergstrom, Cook, scanell 2 cases (siblings, 2 other siblings BE without
and Berenberg inversion)

Blixenkrone-Moller 1 case

Castanier, Vincent,Hadid;-, 2 cases (brothers, simultaneously papillar edema
Rosass and Ripoll nervus opticus)
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1950 Cohen, Golstein and Hamill 1 case

Ferreira and Meira 1 cale

Hogg 1 case

Jedlicka and Levinsky 11 cajes (6 with completd triade, including two
sisters, 3 with situs inveraus and BE without
sinusitis, 2 others by perso:al tprt)

1951 Chattas and Di Rienzo 2 cases

Conway 4 cases (I case with pelydiactylism both hands,
cousin of one case also has situs inversus)

Fraga Filho, Nery and 1 case
Maranhao

Kaye and Meyer 2 casas (siblings)

Murray 1 case

Sas (cited after Bolech- 1 caie
owski and Jaroszewski)

Zuckermann and Wurtzebach I case (probably the oldest observed case, a
63 year old veteran of the First World '...'ar)

1952 Dassen and Gctlieb 1 casa (second oldest case, 59 year old woman)

Ferrand, Sarrouy,Pierrou, 3 cases (including 1 case without certain BE but
Armand and Masson with "deformations parietales des bronches de

troi3ieme ordre" as "etat preLiminaire a une
dilatation bronchique vraie")

Hebel 2 cases (siblings, another sibling BE without
inversion, another sibling asthmatic bronchitis.
Al four with simultaneous thorax deformities.
Father: polyposis nasi)

Karani 2 cases (sisters. Father: chronic bronchitis.
One brother with a "weak chest" -not examined-
the heart was supposed to have been found "on
the wrong side")

Pellnitz and Heyland 1 case (pyrgocephalus)

Pykoz (cited after Bole- 1 casechowki & Jaroszewski)

O1953 Brusa 1 case

Dickey 5 cases (incl. 2 siblings. 1 partial situs invers)
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1953 Katz, Benzier, Nangeroni 1 case
and Sussman

Laas (Hamburg) 1 case (personal report)

Negri 1 C ae

Nogueira da Silva and 2 cases

Chiaverini ( cited after
CIb1Qo&ani &ui)

Di Rienzo I case

Welento (cited after Bole- 1 case
chowski and Jaroszewski)

1954 Katz, Benzier ard 3 cases (including two siblings)
Nangeroni

1955 Bolechowski and Jaroszew- 5 cases (1 other questionable case)
ski

Fried 11 cases (rientgenogram examinations, "partial
and complete pictures of Kartagener's synd.-ome)

Lindakog and Hubbell 3 cases

Luna I case (mother and one brother also BE)

Stutz and Vieten 2 cases (3rd observation is identical with a
case of Hurter, according to personal report)

Taiana, Villegas and I case
Schiepatti

1956 Finkler 2 cases (another questionable case) _

Schrmckler 1 case

AlI together there have been reports of at least 216 individual cases of

bronchiectasis with situs inversus (including the case to be described herein),

considering the probability of some cases again escaping our attention. in the

majority of these cases an involvement of the accessory nasal cavities has been

observed as a complement of the triade proper. It follows beyond a doubt that

3imulta-.eous occurrence of bronchiectasis and situs inversus (and possl, .y of

(i n sinusitis) is not based on col ncidence. Especiallv striking is the -. ct th..it
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S this Lnoaly occurs relatively frequently in several members of the same

family. Bronchiectasis or a tendency to chronic bronchitis or chronic sinusitis

without inversion also has been observed zo)pad~euly among relatives, as have

bcen siblings or ascending relationships with inversion but without involvement

of the respiratory organs. The fact that a number of authors wero able to re-

port on several pertinent observations as soon as their atention w-5 directed

to this "lusus naturae," is wrthy of special consideration. These authors

have at times correlated the frequency of this combination to the total number

of situs inversus cases seen by them, and have reached a remarkable agreement

(with the exception of Finkler)(cf. Table 1).

Bronchiectasis
Author Year Frequency of situs inv. with situs inversus

absolute %

D Benda 1905 autops.2:i0,000-0:O02% - -

Sherk 1922 10:34,700-0.003% - -

Guenther & Kegel 1923-1925 clinical 0.0079%
autops. 0.0134-0.08% - -

Lewuld 1925 clinical (recruits)
1:35,000-0.003%
autops.0.02%,roentg.0.07%* - -

Mandelstaz- and 1928 roentg. 0.06%* - -

Reinberg

Kartagener&Horlacher 1935 - 7:30 23.3

Adams and Churchill 1937 clin.23:232,112-0.01% 5:23 21.7

Olsen 1943 - 14:85 16.5

Wegelin 1945 autops. 0.022%
partial situs inv.0.035% 2:10 20.0

'ayburn 1946 roentg. (flying personnel)

9:77,016-0.012% - -

Taussig 1947 clin. 4:120,000-0.003% - -
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O T BLEI (Conttnued)
Broncl-iectarAs

t uthor Year Frequency of situts inv. with situs invcrzsus
... abzolute 4

Shepard and StewarL 1948 clin.,partly roentg. 2;13 153
13 :460,OOO-0. 003%

Blegen (perspective) 1949 roentg.O.O15%
aultops..O16% - -

Jedlicka and Levinsky 1950 - 9:46 19.5

Tandos 1950 roentg. (soldiers)
in Vietnam 0.03%
in North Africa 0.02%
in Europe 0.008%

Nogueira and Chiaverini 1952 - 2:10 20.0

Torgersen 1952 roentg, about O.01% about 25.0

Bole-'howski and 1955 E4G 7;66,000-0.012%
Jaroszewski

Fried 19'5 reng about 1:16,000- oe

0. )6% ii:20" 50*

Finkler 1956 roentgenograms 2:50 4.0
about 50: 250,000X-0.0O2%

*not for evaluation, selected material
i* dams and Churchill's data. O.O02%,should be a misprint

A really imposing confirmation of all these observations, which in the

final analysis are still quite isolated, is represented by the systematic

examination of Norway's e"tensive X-ray material by Torgersen. ^monS approxi-

mately 2 million roentgenograms , corresponding to about 2/3 of Norway's, popula-

tion, Torgersel. found cases of'situs inversus with a frequency of approxia.tely

1:10,000, and among these about 25% with bronchiectasis or the complete triads.

Exact, absolute figures are not available from Torgersen's paper. It is

assumed to deal with about 200 cases of situs inversus and about 50 cases- of

situs inversus with bronchiectasis, partly with simultaneous sinusitis.
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(2:1) Similar, but less systemitic examirnations wore conjductux Ly Frid in

Eerlin and Finkler in Israel. Their results are shown in the table.

The following are considered questionable, more or less probable cases,

listed in chronological order:

1884 Wehn clinical: left bronchictasic cavity, autopsy points
to more probable TB (no histologic c x nation, no
bact, riologic evaluation)

1897 Vehsemeyer first roentgcnogram of a case of coo!>cnitul dcxtro-

... a upon expc ])sting 13 -. ir,utes ! (no in'version
of abdominal organs, but the right diaphragn is lower;
simultaneous chronic pneumonia of the left lung,

chronic bronchitis)

1907 t ufdermauer case 2, total situs inversus,"annoying and long-lastir g
pulo ary catarrh"

1908 Kchr, Liebold case 194, 55 year old man, bronchitis since childhood,
and Neuling copious sputum in the morning

1932 Cordier and emphysema with bronc ial onsetsanstett
1934 Ellman complete situs inversus, large circular shudow upner

left (cyst? cavity. no further data)

1941 Cohen-Tanugi among 4 cases of situs inversus one case with couLgh
for years, one case with a chronicallyr bronchitic
mother.

1948 Shepard and case 12 (chronic sinusitis, productive cough, increased
Stewart pulmonary markings, "suggestive of early bronchiectasis") -

1949 5onhag 1 case with TB and questionable bronchiectasis

eill probably identical with the case published in 1948 by
Weill, Lallemant and Leveque

1950 Jedlicka and 6 cases of situs inversus with relapsing, chronic
Levinsky bronchitis (observations 5,7,25,32,35,42)

1951 Sohlier and simultaneous generalized Besnier-.rocck-6hzau.marn with
Boucher cystic bronchiectasis in the anterior seg-,c.,t of the

left superior lobe, diagnosed as potprimary broncii-
ectasis (calcified glands in the left hilus,..o sinusitis)

1952 Karani see above

1955 Bolechowski and Jaroszewski case 6

1956 Finkler case 3
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With the exception of the cases of K.rtagener and liorlacher (j)(case 1),

Kartaener and Gruber, H.E. i'.eycr, '4.B. Wood?, iickey (case 2) and the question-

able case of Vehsamayor, a total inversion of chest and abdlo,-,nnible visccra has

always been involved.

Kartagener (a) points to tiie fact that a left-sided tracheal bronchu5,

which according to Bigle.' was observed only twice before 1924 with situs solitus,

was described by !eboucq as early as 1881 in connection with situs inversus.

The tracheal bronchus, according to Herxheimer and Gold, is important, in genosis

of accessory lungs or bronchial cysts, consequently also important for forma-

tion of bronchiectasis. in this connection the observation of Holinger, Johns-

ton, Parchet and Zimmermann may be reported: Bilateral tracheal bronc'Ai, whdch

supply both superior lobes, in a 7 month old girl with dextrocardia and cevural

other simultaneous anomalies.

V'.ith reference to pathogenesis, the majority of authors agree on the im-

portant role of a congenital factor in the appearance of this syndrome. The

fact that generally anomalies are quite frequent in connection with situs in-

versus, that especially in cases of situs inversus with bronchiectasis anomalies

are saen also in other organic systems, and porticularly the familial occurrence

of the triade speaks strongly for the significance of a conerital, possibly a

hereditary factor.

Fazilial occurrence of the triade has been seen 33 times in 15 observa-

tions, and this by the following authors: Guenther, Graham, Natvig, Lopez-

,areal (4 siblings), Torgersen (2 families with 2 and 3 siblings, respectively),

Shepard and Stewart, Bergstroem et al (2 siblings and 2 other ziblings with BL

without inversion), Castanier et al, Jedlicka and Levinsky, Kaye and .:eyer,

Hebel (2 siblings and 2 sibltngs with 23spected E without nversion), Krani-

(2, perhaps 3 siblings), Dickey, as well as Katz, Benzier and Nangeroni.

- -- "--



O Siiiultaneou,3 othor anoxlics are quite f:eqeatlv noted in thi :,akulctal

system: thorax deformitieu several times, pol'dactylis.m (Conwuy), pyrgoccpha-

lus (PelLnitz and Hleyland), further, atrophy of the right Ajod of the body

(Aimes), Fallot's tetrad (Toscano and Fornara), opLn septur. ventriculorum and

transposito vasoru= (Dickey), abnormal origin of the left arteria subclavia

(Kaye a.nd 14yur), vascular deformity at tho fundus oculi (6chettlcr and kiink),

papillary edema (Castanier et al), deaf;;outism (K\rtag cner(a), hymo;;labia of

the genitals and mental undercevelopment (several times).

It is difficult to decide just how this congenital (possibly hereuitary)

factor influences the genesis of bronchiectasio. In rogrd to the hron.Gi-

ectasias one of the following may be involved: % true deformity (congwilit-al

bronchiectasie in a narrower sense) or inadequate arrarwement (dofaut original of

Bards) of the supporting apparatus of the bronchial wall (musculature, elastic

fibres, cartilage) or a d .. Lct "secretory hyperactivity of ti.e bronchial

mucous memtrane" (Churchill). The latter possibility is supported by very fre-

quent (but not obligate) involvement of the mucous membrane of the upper air

passages noted in early reports of bronchiectasis with situs inversus (Siewert

1904). - ounier Kuhn (cf. also Gregoire) also supposes a "aiopragia" of the

bronchial and nasal mucous membr;Lnes which i . con,"er" it-l u. . .zsb" ... -"

the basis of hereditary syphilis. Benda and Huet's ard Ferrand's et al "pre-

disposition tissulaire" -aust be interpreted in the same sense. Sinilar meaning

must be ascribed to the questionable or "early" bronchiectasis in the afore-

mentioned cases of Shepard and Stewart, Bolechowski arn Juroszewsk, -inkier.

The majority of authors assume - at least in the cases with situs inve-sus--

that the alterations in thu nasal cavities are coordinated with bronchiecTasis

O (cf. Kirtagener and Ulrich). According to Ferrand ct al the 111ettin i

the upper air passages are more intense and precede bronQl.ectasis considerably.() (c. aragne ad lrch. ccrdngtoFerad t l he fetaio,9i
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in their case 3 sirLusitis n.adllaris and aienesis of sirus fro ur:is wore

prasent, while the bronchi only showed a "deformation parie~ale' as a fore-

runner of true bronchiec tsis. Siudlar interpretations were made by enda and

Huet, who in their case found sinusitis rnaxillaris, nasal pol,-?s and absence

of frontal sinuses, but only slight bronchiectasis. Considering the age of the

patient (7 years), they believe this to be a "borderline case," meaning probib-

ly that bronchiectasis has not yet fully developed.

Sohier and Boucher even rejected tne congenital natur-e of br' nchiectasis

due to absence of sinusitis!

Conversely, sinusitis is caused bv bronchiectasis according to Dickey and

Hogg. Sinusitis is said to grow out of ccughing up of infectious bronchiectasic

pus. Hogg was able to prove by X-ray the presence of lipiodol in the sinus

Dmaxillaris following bzonchograp.hy (cf. also Brock).

D-irect anatomical proofs of the congenital nature of bronchiectasLs are

hard to find. So far no related observations of fetuses and newborn are 1anown,

which would prove ,%e congenital nature of bronchiectasis by mens of its con-

nateness. Still, cises of pulmonary cysts or honeycomb-lung in which the

congenital moment is probable from the start should be noted here in particular.

first the autopsy and biopsy cases. In 1Wrehr's case ......... r cavities se

more likely. Oeri, wiiose observationa were later identified as bronchiectasis

by Kartagener, debzribes "a large cavity" in the left superior lobe. Karta-

gene='s (a) case 4 (autopsy Frof. Uehli~jer) showed generalized bronchiectasis

of all pulorary lobes ana honeycomb-lung in the left m idole lobe; however, the

diagnosis is not quite unequivocal due to secondary tuberculization. .ccoruIng

to Ingraham (cited in Zuckerman and Wurtzbach, the original unfortunately was

not vailablk to us) the whole picture gave the impression of a "conteh.tal

deformity with per.istence of peribronchial connective tissue and underdevelop-
... . .. .. .. .. . . 13



mcnt of the alveolir structure." The rjmadinr: anLtoz-ical e.vainers (cf. es-

pecially Oettli and egelin) cannot find signs of disturbed developnent.

Findings by Sauerbruch and Lotzing, such as: no important inflari"tion, com-

plete confusion of elements used in the buildup of bronchial walls, drastically

called "pele-m.ele" by er.ault, have not been noted. Dickey's findings will be

discussed later.

Clinically, i.e. roentgenol.ically, pulmonary cyst! and honeycomb-lung

were noted by:

Perraijit (1cystes pulmonaires congenitaux"), Laeze and Duffard (case 2

"voluminous cystic bronchiectasis" lower left), % Jeill, Lallerant and Leveque

("enorme poche iuxtacardiaque"), Kluge (walnut-sizad circular shadow" upper

left), Jedlicka and Levinsky ("cystosis pulmonum") in two sisters), Ii;,y

(honeycombs upper left). !ven the uncertain cases of Elman, Sohier and Boucher

(of. table) may be mentioned here.

The remaining pathologic-anatomical findings do not deviate from those

which are usually found with "commonly acquired" bronchiectasias. The same

applies to the clinical picture. .-nanestically the leading symptoms, cough

and sputum, can be followed into earliest childhood. Characteristically the

histories of these cases often show phrases such as: Cough "immediately after

birth"(Siewert), the illness is said to have commenced "on the day of birth"

(Kartagener (a), or bronchitis "all his life(Conway), "cough since birth"

(Dickey), or "a toujours tousee" ("eill et al). But such information is not

less rare in other cases of bronchiectasis, even without inversion. The re-

maining symptomatology: Copious sputum, mouthfuls of expectorations, possibly

hemoptysis and relapsing onsets of fever, is completely identical with that

of other bronchiectasias.

Ll
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0 Even roentgenologically and bronchographically speaking, cases of honey-

comb-lung and pulmonary cysts (of. above) showing the chanLcter of congenital-

ness from the start are quite rare. Frequently - 3 in our case -- triangular

shadows in the paramediastinal area are reported or depicted as an expression

of atelectasis (of. Kartagener and Horlacher (b).

Various authors have t.ried therefore to interpret bronchiectasis, even in

cases with situs inversus, as being the secondary effect of atelectasis, with-

out, however, being able to explain the marked increase in these atelectases,

especially in those cases where a factor of predisposition cannot be denied.

Elsewhere one of us (Kartagener (c) has exhaustively treated the imporLance of

atelectasis in the genesis of bronchiectasis, considered significant and even

dominating by other authors, especially anglo-saxons (e.g. Lander and Davidson,

O Ogilvie, indrus, !Iallory, Perry and King), and has arrived at the following

conclusion; Causally, atelectasis as such is not set above bronchiectasi.,.

When both changes frequently occur at the same time, they are often coordinated

effects of the common cause: Bronchiostenosis. However, there is a reciprocal

relationship between bronchiostenosis and bronchiectasis, regardless whether

the latter is positioned distally, as is usually the case, or proximally tu the

bronchicsteiosis, i.e. bronchistenosis may be the cause as well as the result

of bronchiectasis. A bronchial wall weakened endogenically or exoerically in

its apparatus may lead through collapse of the bronchial wall to collapse of

pulmonary parenchyma (atelectasis, cf. bronchial tubezculosis), similarly an

infected or toxically damaged bronchial mucous membrance may by increased pro-

duction and retention of secretion obturate the bronchial lumen and thereby

cause atelectasis (cf. postoperative atelectasis). Both conditions: !Te

w4akening of the bronchial wall and retention of secretion in the bronchial

lumen are met in every bronchiectasis, regardless of genesis. As it is custo-

12
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O mary since Legendre and Bailley (1844) to coneder early childhood bronchiecta-

sis with its accu.'ulation of secretion (due to inadequate respiratory r.-ovements

or insufficiently vigorous coughing) a frequent cause of Ltelectases, the more

the possibility of secondary genesis of atelectases should be evalu.ted in already

established bronchlectasis.

Aside from other arguments dealt with elsewhere, the frequent findings of

atelectasis in the presently discussed case of bronchiectaiis with situs inver-

sus as well as in familial bronchiectasias (a report on which is forthcoming

in this journal), i.e. in bronchiectasias vnich were generated on the basis of

an idiotypically caused anomaly, is an especially important support of the

assumption of secondary atelectasis founded on already existirZ bronchiectasis.

The findings of Dickey are particularly illuminating in this connection:

9 During the autopsy of a 14 months old child (case 1) with the complete

triade we found a defect of the ventricular septum and transposition of the

large vessels with a dilated heart. Right lung collapsed, right principal

bronchus collapsed, without cartilage in the posterior wall.

Fig. 1 a. Sch. ,., 21 year old girl, roentgenogram on 13 Lov 1949. Situs

inversus, atelectasis (trianglar shadow) lower left. - Fig. 1 b. 6&me case.

Exposure on 21 Lec 1954: Status after resection of the left iL-iddle and inferior

lobes as well as the right lingula. - Fig. 2. Same case. Bronchogram of the

right lung on 20 Feb 1950. -- Fig. 3. Same case. Bronchogram of the left

lung on 27 Feb 1950.

In case 2 (with atelectasis of the left middle lobe) th- histologic examin-

ition of the dissected left middle lobe and the inferior senents of the left

superior lobe revealed the "absence of -mascular and cartilaginous tissue in

the majority of the peribvonchial regions."

13
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0 In case 3 (atelectasis of the left middle lobe, lobectorV): "Distinct

reduction and destruction of the elastic tissue and smooth iusculiture in the

bronchial wall. Several bronchial cartilages were partially destroyed. The

brother of this case (case 4) also vas subjected to lvbect-ny of tv, t.iLectwqic

left middle lobe. Histologic: "Lxtensive alteration of the pulonary architec-

tu~re."

In spite of these marxed changes in the bronchial wall, corresponding with

L.ngel' s "broncho-fihlacia" (cf. also Pohl s "tracheo-bronchopat"hia rmaaci :al),

and although within the discussed syndrome "heredity is usually the pri! ry

factor or at least the pre-.isposing cause and although it is possible that early

development of bronchiectasias is influenced by a developmental shortcoding of

the bronchi themselves," Dickey believes that atelectasis precedes bronchiecta-

sis or that bronchiectasis is the result of atelectasis l

similar role is ascribed to atelectasis by Conw-,y (4 of ILis own cases,

partly with other deformities !), although "a congenital factor may be of im-

portance." On the other hand, Richards rejects the causal importance of

roentgenologically proved collapse to the origin of bronchiectasias precisely

because of the absence of the other two components of the triade, although in

."s case thfe po3ibility of a postprimary collapse is evident (cf. also Lageze

and Buffard).

Blixenkrone-l ller, too, unequivocally favors the secondary nature of

atelectasis. In his case the X-ray revealed a basal triangular shadow on the

right, representing atelectasis of the right inferior lobe. Bronchoscopic:

Mucus in the right bronchus, no compression, no obturdtion. Lobectomy: io

interthoracic adhesions, no middle lobe, no glands, bronchi not compressed,

right inferior lobe airless, cylindric dilatation of all bronchi. histolo.gY:

Dilatation, especially of the respiratory bronchioles, leukocytes and eosino-

14



2 phils in the lumen. Jpithelium highly cylindrical, cilia preserved in places,

copious lymph follicles in the bronchial wall, rcsembling at appendix. -lveoli

atelectasi c, or filled with serum and erythrocytes, no pneumonia, no old blood

pigment. The findings are interpreted by Bi~xenkrone-Moller s congenital, the

pulmornary collapse as secondary.

Fig. 4. Saw, case: Picture of the accessory nasal cavities on 11 Feb 1950:

ntra of Fighmora are light, frontal sinuses large. -- Fig. 5. Same case.

Solid epithelial cords surrounding bronchiectases (280 X).

We may be permitted to point oat the similarity to the findings of *dhit-

well in connection with what he calls follicular bronchiectasis, in which obtu-

rqtion of the bronchi is found distal to bronchiectasis, however.

Compared to the relatively large amount of material dealing with clinical

observations, as listed in the table, the autopsic and especially the biopsic

material is quite scanty. Since biopsic findings are superior to autopsic ones

in pathogenic clarification of bronchiectasias, we believe to be justifid in

reporting the following case, tich was approached 3 times operatively and which

offers other interesting pathogenetic aspects.

Own observation (cited by A. Brunner and W'egmaan, The second case of bronchi-,

ectasis with situs inversus reported by these authors is identical with the case

published by Wernli-Haessig, 1937).

Sch. A., girl, torn 1928: First admission to the surgical clinxic on 7 Feb

1950. .tnamnesis: Rrents (not related by blood) and 2 brothers hea.. y, no

pulmonary diseases in the family. As a child had measles, numps, whocpirn

cough, pneumonia twice. In 1942 angina followed by nep ritis. In 1948 appen-

dectomy.

Since childhood persistent cough and copious sputum, evening temperatures,

fatigue, no hemoptysis, never TB bacilli. In 1949 the Thurgau-3chaffhaus Sana-

15

. ............... . _

L- =-



Ctorium at Davos diagnosed bilateral bronchiectasis. The patient is referred

for lobectony.

Findings: Good nutritional condition, paleness, no clubbed fingers.

Clinically and roentgenologically situs viscerum inversus totalis. Irypical EKG.

Plentiful rales over both lungs. Sputum 40-60 cm3 daily, purulent, at times

fetid, without tubcrcle bacilli, without elastic fibers.

Thorax X-ray (Fig. 1): Hilar markings not increased, uistinct paracardiac

triangular shadow lower left (corresponding to atelectasis of the left inferior

lobe or a segment of the inferior lobe.) Coronary waist filled on the right,

possibly as a result of lingular atelectasis.

Bronchography (Fig. 2 und 3, oblique exposures) reveals marked bronchi-

ectasis in both lingular segments on the right. Left lung (Fig 3) bronchiectasis

in the region of the inferior and middle lobes.

The rhinologic examination at the Otolaryngologic Polyclinic (Prof. Ruedli)

gave no evidence of sinusitis, no polyposis nasi. On the X-ray film (Fig. 4)

the accessory nasal cavities are light, the frontal sinuses large.

On 8 Mar 1950 lobectowl of the left middle lobe and resection of the lover

segments of the right inferior lobe were accomplished (Prof. .t. Brunner). No

significant malformations in the pleura. Basal segments of the left inferior

lobe as well as the middle lobe are quite extensively atelectasic. Resection

of the basal segment of the inferior lobe, closure of the bronchial stump.
Extirpation of the left middle lobe. Coverage of bronchial stumps with a

padunculated flap uf the pleura parietalis.

The apical segment of the left inferior lobe is twice the size of a fist

and almost completely fills the cavity in the inferior lobar area. Rubber tube

I O to the pleural cavity, instillation of penicillin, stratified closure of the

wound. In the dorsal position Monaldi's catheter in the first IKR in front.
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cPostoperative progress without complications (penicillin a.-rosol).

The histoloeic examir tion of the resectional preparation resulted in thQ

following findings: Fairly well developed puLmonary tissue with nuerous

cylindrical, siccu2ar and fossulate bronchi. The bronchiectasis in the r.ajority

is without cartilges. The bronchial walls are strongly reinforces and tne

mucous membrance considerably folded. The epithelial lrine consists prinarily

of single or multiple layers of ciliated epitheliui;, partly of araltiple layers
of pavement epithelium. The tunica propria is strongly thickened, vascularized

almost angiomatously, and showing dense lymphoplasmacellular iifiltration,

partly with follicular accumulation. The tunica propria is outwardly conniected

to the muscular layer, which is settled by radial vascular loops. The muscular

layer, without sharp demarcation, leads into a covering layer with collapsedOalveoli. These are lined largely with a single layer of pavement epithelium.

Sporadically, larger solid epithelial buds are found, surrounded by connective

tissue with lymphoplasmcellular infiltration (Fig. 5). The interlobular septa

show a slightly edeaatous loosening. The vessels do not show marked intimal

thickening.

On 24 Nov 1950 a right lingulectomy was effected (Prof. Brunner). The

pleura was free. Lingula slightly larger than a thumb, brown-red (Fig. 6).

Remaining lung a pale pink, inflates very nicely. Ligature of arteriae and

venae, clamping and severance of the bronchus. Frovision of the slightly over

I c: long bronchial stump. Coverage with a freely transplanted ple.,rzl flap,

stratified closure of the wound.

Fig. 6. Same case. Dissected lingula. - Fig. 7. 3.se case. Cut

through the lingula: Numerous irregularly formed tongues of cartilage, plenti-

ful mucous glands. Ruacous membrane thickened, folded.

17K _ _ _ _ _ _...... ...



'

The histologic c mination of the dissected linjula (Fig. 7) reveals

numerous bronchiectases in iiwiedate proximity. The toriucs of cartilage are

irregularly formed, partly at angles to each other, slightly bent, unequally

thick. Tha mucous membrane is thickened and folded everywhere. For the most

part it carries a multi-row, single layer ciliated epitheliun, seldom multi-

layer, single row. No pavement epithelium can be found. Between epithelium

and tongues of cartilage and between the individual tongues tLiere are massive

deposits of mucus glands.

Postoperative progress was satisfactory in thu sense that a distinct de-

crease in the amount of sputum occurred. Coughing persisted, howe-r, as did

the secretion of yellowish-green, rather foamy sputum.

A control bronchography on 8 Nov 1954 (Fig. 8 and 9) revealed unmistakable

Obronchiectases in the apical aegment of the left inferior lobd.

On 2 Dec 1954 segmental resection of the remainiRg apical segment of the

left inferior lobe was accomplished (Mully). The lung was completely fused

with the parietal p.eura, the apical segment of the inferior lobe was not atel-

ectasic, saccular bronchiectases were well palpable. The segment was severed.

The vessels were found in the interlobar fissure, they were callously fused

IVth lymphatic glainds. The bronchi were severea peripherically and the segment

remuved, the the apical segmental bronchus leading to the trunk was found,

isolated, severed and closed after Klinkenbergh. Coverage with mediastinal

pleura and lymphatic glands. Superior lobe emphysematous, fills the entire

pleura. Vena azygos is situated on the left, no anomalies of the heart and the

pericardium. Bronchial arteries enlarged tyt not pathologically changed.

The disiected, fixed resectional preparation can be seen in Fig. 10.

O Above all it shows 3 strongly distended bronchi with greyish-white surrou.nding

mantles of tissue, in plAces up to 1-2 mm thick.
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Histologically speaking, the distention in the periperic bronchial

sections also amounts to rmwy times that of the norm. Thus thc coz-rcspondiog

pulmontry arteries are about 1/20 narrower than the bronchi. The epithelium

generally consists of a malti-row ciliated epithclium. Tne cilia can still be

recognized. The epitheliura, however, is rather strorjjly pcrmcacted by lyupho-

cytes and plasma cells, in part also by polnuclear leukocytes with short gaps

in the epithelial cover.

In close proximity there are broad mantles of tissue, which are desely

infiltrated by lymphocytes. Centers of reaction are distinctly reco&L~izable

(cf. Fig. 1). But here, too, infiltrations by polynuclear lymphocytes are

seen '.i1 places. Finally there follow cuffs of conr.ective tissue, radiating

like fingers into the bordering pulmonary tissue. The latter has alternatively

S widb alveoli, septa usually narrow. But here, too, small star-shaped scars

appear.

Fig. 8. S&me case. Bronchogram of the apical selinent of the left inferior

lobe on 8 Nov 1954. -- Fig. 9. The same, oblique exposure. -- Fig. 10. Same

case. u pical segment of the leLt inferior lobe, fixed and dissected.

.Mant1es Of connective tissue are especially distinct in the medium-sized

bronchi. On the other hand, infiltrations of lymphoctes decre13e. here the

epithelium shows distinct metaplasia of pavement cells (of. Fig. 12). Cartila-

Ses are rare, muscle fibers also are quite scainty. The elastic fibers are

severely spl'- ntered and preserved only in small bunches or in the form of islands

(cf. Fig. 13). The larger bronchi still show a distinct ciliated epithelium.

Cartilages are well recognizable here, but slig'htly separated. Bundles of

muscle fibers are also distinct. The elastic fiber system is rather meagre

(cf. Fig. 13).
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QFurther postoperative progress was satisfactory in every wuy. The thorax

X-ray film on 21 Dec 1954 (Fig. 1 b) still shows a -zull residual effusion in

the left sinus. The left superior lobe is well inflated and fills t,1 entire

pleural cavity.

In short summary, the medical history of our patient, 22 years old at the

time of first admission, reveals the classic symptomatololy of bronc.hiecta;is:

Cough and sputum since childhood, subfebrile temperatures of long duration,

two pneumonic attacks as well as "traditional pncumopathiea" (i-Arquezy and

.ienault) in the anamnesis. Frank broncho-blennorrhea. tcoustics: !xoarisive

bi7'teral bronchitic syndrome. Bronchography revealed bronchiectases (Fig. 2 ]
and 3); on the right side a diffuse distension of the superior and inferior

lingular segment, no certain bronchiectasis in tho i.,ferior lobe, on the left

side diffuse, cylindrical bronchiectases in the left inferior and middle lobes

with moderate shrinkage of the inferior and middle lobes. The superior lobair

bronchi rather stretched out. In addition situs viscerum inversus totalis.

Howtver, the triade is incomp.ete due to the absence of involvement of the

accessory nasal cavities. Frintal sinuses and processi mastoidci are well

pneumatized. Further, on the negative side, the absence of clubbed fingers is

remarkable. , -

Within 41 years the patient is three times subjected to thoracotomy: In

the first operation on 8 Mar 1950 the left middle lobe and the lower segment of

the left inferior lobe are dissected, on 13 Nov 1950 right lingulectomy is

effected, in the third operation on 2 Dec 1954, i.e. at age 26, resection of

the left apical inferior lobar segment is accomplished.

Histologic examination of the extirpated lobes and segments revealed no

direct evidence in favor of congenitalness, nor did it support the ac'uired

nature of bronchiectasis; in particular, no intra, endo or axo-bronchial
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causes of roentgenologically and biopsically diagnosed atelectasis could be

determined. Only the increased and irregularly ordered cartilaginous plates,

and possibly the uncommonly numerous mucus glands in Fig. 7 could be admitted

to a certain degree as an expression of 'dysembryoplasia." On the other hand,

the proliferations of the epithelium (Fig. 5), which for Garnier is a sign of

the congenital origin of bronchiectasis, should not be evaluated in this sense.

They are of frequent occurrence in inflammatory changes of different genesis in

various parenchymitous organs (cf. Oudendal, Pagel, Planchu, Policard and Galy),

F. Muller has mer±.ioned them in connection with bronchiectasis as early as 1907.

On the other hand, the severe inflammatory alterations connected with

bronchiectasias should not be interpreted to mean that the inflammation is the

cause and the dilatation its result. Even assuredly congenital, connatally

Coccurring bronchiectasias will quite naturally be infected in the ourse of
life or - as put by Debre and Gilbrin - will disinfect themselves with great

difficulty and will reveal correspondingly severe inflammatory changes.

Fig. 11. Same case. Apical segment of the left inferior lobe, dense

infiltration by lymphocytes with follicular accumulation and centers of reaction

in the tunica propria. -- Fig. 12. Same case. Metaplasia of pavement cells

in bronchiectasis. - Fig. 13. Same case. Elastica stain.

Special attention is due in our case to the bronchiectases in the apical

segment of the left inferior lobe, which made the third operation necessary.

We believe ourselves justified in assuming, on the basis of the first broncho-

graphy and especially on the basis of the histologic changes in the preparation

of the last (third) resection, that the bronchiectases were already present at

the time of the first hospitalization of the patient. Nevertheless the question

of postoperative development of bronchiectases in previously heilthy bronchi

must be aired. Unequivocal observations of this type have been made several
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times (cf. armong, otliers Braiiner, X:ully, Crollin, Leh!:an, .:a:or, ana urrjy;.

Zven in cases with situs inversus, postoperative brozic'iecases in seg::etS ar, j
lobes prv)-iously proved healthy by means of bronchography have been reoporoL by

Di Rienzo: The left middle lobe of a 15 year old girl with a corplete trLde

was dissected because of bronchicCtasia. The other bronchi, "very cloely

studied," were normal. A few months later "bronchiectases of the alveolo-

agenetic type, which generally are considered congenitai" were found in a.e

right inferior lobe and the lingula. In the right inferior region a parac~rdil,

triangular shadow had appeared. according to Di Pdenzo these findir4s proved

that the bronchiectases, "which accompany inversion of the thoracal viscera,

can regenerate themselves within a short time during life, ard that the genes.is

of bronchiectasias is associated with a bron'hial functional syndrome. Stutz

and Vieten interpret these findings of Di Rienzo as well as their own observa-

tions of minor bronchiectasis in the left inferior lobe, vhich "obviously had

developed only in ch~i hood," in a 14 year old boy with situs inversus an'

polyposis rasi, as idiopathic bronchiectasis in the sense of Bard. i:ithout

mentioning Bard, egalin also believes in a l'horphologically indeterainable

disposition." In a quite general way postoperatively diagnosed bronchiectasias

remind of Policard and Galy's "bronch.ectc.saes ea puibance." Recent .1 Cooley,

Ginsburg, Olsen, Kirklin and Clagett tried to explain the frequency of post-

operative bronchiectasis in children (16.6% i) by the fact that development of

the lung and withit, of bronchiectasis, is not yet completed in childhood.

Since to our knowledge bronchiectasis has not been proved in newborn i~th

situs inversus, and no anatomical findings (with the possible exception of the

observations of Ingraham) on the roentgenologically diagnosed development of

cysts and honeycombs in situs inversus intra vitam are available, the conse-

quential result of the examinations, even the anatomical ones, is this:
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QIt is impossible to differentiate bronchiectasis with situs inversus from
"common" bronchiectasis found in the autopsic and biopsic material. Taiana,

Villegas and Schiepatti also stress the curious fact that pathologic-arntomical

findings of the resection specimen in their case could not be differentiated

from those of "com.on bronchiectasis of th, acquired type."

And yet one cannot doubt an endogenically or idiotypically caused pre-

disposition to bronchiectasis on the basis of extra-pulmonary findinrgs: Situs

inversus, involvement of the accessory nadal caviLies, frequent siitaltaneous

deformities and cons:Jicuous familial occurrence. From this factor of predispo-

sition ("defaut original" or "malformation en puissance" of Bard) during the

course of life, gradually but irresistably, the disease of bronchiectasis

itself may develop without inte.rve!.cion of an inflaimatory or mechanical cause

(idiopathic bronchiectasis Bard). In other cases (Churchill, Ferrand et al)

the development of bronchiectasis must be ascribed to an infla -%aator:--infecti-

ous genesis, similar to the origin of inflammations of the accessory nasal

cavities. However, a constitutional ano-xaly must be held responsible for the

persistence and the progression of the infla.niation. Olsen, too, presupposes

a "deformity of the bronchial trunk as a prime factor" and a release by exo-

genic moments (obturation, atelectasis and bronchial infection), consequently

"congenital and acquired components" of bronchiectasis in his 14 cases of

bronchiectasis with situs inversus. Likewise Karani speaks of a coreenital

defect of the bronchial wall, "perhaps aided by chroric infection." This fori

of bronchiectasis Kartagener (c) calls "bronchiectasias of mixed etiology" or,

paraphrasing an expression of Volharda, endogenically caused, exoenicall,

effected bronc,iectasias.

.ll three po.ibilities of not acquired bron'oiectasis: Congenita.l bronchi-

ectasis -.n the proper sense, idiopathic bronchiectasis (Lard) and bronrchiectasis
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of mixed etiology consequontly are realized in br¢nchiectasias with Situs in-

versus. No anatomi,.al verification exists as yet for the first form. T'he two

last mentioned forMs (idiopahic and bronchiectasi5 of -,dxed etiol-'ogy), whi11-'c

they cannot be differentiated from acquired bronchiectasias eit, er eli:cally,

roentgenologically, bronchographicaily or anatorically, must nevertheless be

postulated, on the ground discussed above in detail. This poirnt of view, which

shifts its center of gravity to extrapulmonary and even extra-individual con-

siderations, shows many cases of seemingly acquired bronchiectasis, even with

situb solitus, in an entirely new light. The pathogenetic relativity of atel-

ectasis, genuine bronchdal stenosi5, and broncriectasis, as well as their

possible reciprocity are especially illuminated thereby.

~SU LIRY

etuiled description of a case of bronchiectasis ans situs inversus with

reference to the complete bibliography and discussion of the pathogeny of the

triade of Kartagener.
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